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Introduction 


The purpose of this booklet is 
lo show you how to build a Tesla 
Turtiinc, H is u burly easy project 
consisting of a simple assembly of 
eighteen 2-3/4'” diameter flat discs 
separated by washers and mounted 
on a shaft held between two high 
speed bearings and housed within 
a round cylinder. 

The turbine operates on the 
principle that alt fluids have two 
prominent properties: adhesion and 
viscosity. To better understand the 
principle and whn it means for our 
turbine,, it is, helpful to know ihai 
air. steam and the various gasses are 
classified as fluids just like water 
is. So when air or steam enters the 
turbine under pressure, the proper- 
ties of adhesion and viscosity come 
tnla play and the rapid fluid motion 
essentially grabs the flat surf nee of 
the disks forcing them to rotate 
along with it as it moves ever rap- 
idly to die center Of the turbine, This 
fore* of inovemem on the flat disks 
in turn develops horsepower as w el l 
as very high r.p.m.. 

An overview of the turbine op- 
eration is as follows, . . 

A pressurised jet of air enters 
the manifold as shown in figure 2 
and makes its way through to die 
outer edges of the flat disk assem- 
bly where tr is forced into the tur- 
bine by way of a row.Ie, It follow s 
a rapid spiral path around and 
around and tts it docs, it drags the 
disks along with it. Eventually, the 
air works its way to the center of 



Kigurr I, The lurbine vcunpltk. 

ihe turbine and exits through the ex- 
haust ports. The direction the tur- 
bine rotates isdctcrminttl by valves 
located ui either side, Looking at 
figure 2, note that if valve “A” is 
open and valve "'B” is closed, the 
turbine will rotate c iockwise. Like- 
wise. if valve “B" is open and valve 
“A" is closed, the turbine will ro- 
tate counterclockwise. 

The turbine as derailed will m- 
tale in excess of 5000 r.p.m. at a 
constant air pressure delivery of Kfi 
pounds per square inch. Higher de- 
li very pressures will increase the 
rpm. But he advised, when exposed 
to such high rotational speeds iner- 
tia stress becomes a concern. The 
turbine as detailed is constructed of 
type KM stainless sted which is a 
stronger material than typical mild 
steel which docs give it the ability 
to better w it h stand the stress of high 
speed rotation. Even so. care should 
he exercised, particularly at speeds 
in excess of 5CXMJ rpm. As a pre- 
caution I would advise those who 
intend on operating this turbine, e- 
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Mi'll IT 2. The turbine, as detailed hen-, is set to rotate ill a ciumtpr clockwise 
direction- All that in required to bwlteh over Ion clockwise rotation istu open 
Ihr closed valve oo the right and clove llw open valve am the left. 
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pecially ill higher speeds, in devise 
a safety guard and place it between 
the turbine and those in dose prox- 
imity lo it. 

The turbine project is well 
suited for (hose with miniature 
lathes. The largest turning require- 
ment is the 3-3/16" diameter re- 
movable end cap. Besides a lathe, 
a drill press and/or milling machine 
and a bandsaw or hacksaw will he 
required, As can be expected with 
a project such as, this, an assortment 
of hand tools will abn he needed. 
Such look as a pair of right hand 
{red handle) metal cutting, snips, 
hacksaw or bandsaw, a small pipe 
wrench as well as an assortment of 
wrenches & screwdrivers m> would 
commonly be found in the average 
workshop. Aset of drill hits, a 4-40 
tap. an K- 32 Lap, u I /ft-27 N,P.T, tap, 
a 3/8-24 thread die and a .376 
chucking reamer are also required. 
You will also need a 1/4” & a 1/2" 
collci to he used in the lathe lor 
turning the rotoc shaft. 

The turbine itself i s constructed 
entire ly of type ,3114 stainless steel. 
The rotor shaft is machined from 
1/2” diameter s.s, round rod, the 
disks are cut from 2U gage s.s. sheet 
metal and the housing {stator ) is cut 
to Length from 3" diameter ,065" 
wall 5.s. pipe. The pressure line is 
assembled from art assortment of 
brass fi [Lings and the end support 


brackets are made of brass ns well. 

TTmugh this project is meant lo 
produce a demonstration model r it 
does have practical value. Similar 
turbines hare been used to power 
generators lor the purpose of pro- 
ducing electricity. Of course using 
air pressure from an air compres- 
sor would not be economical for 
such a purpose, but certainly steam 
pressure would be. However gen 
crating electricity and building 
steam filers are subjects in them 
selves and beyond the scope of this 
book. There is plenty of room for 
experimentation and it is my hope 
this project is beneficial m that way. 

Remember lo be safe. There are 
hazards lurking in all that we do. 
You will be working with metal and 
that includes cutting, forming, 
grinding and welding all of which 
pose an injury threat. Wear safety 
glasses, use common sense and con- 
sider each step and procedure care- 
fully before you begin. Remember 
lo safeguard all those who may be 
in close proximity to you as well, 
The turbine you are getting ready 
to build has the potential to develop 
very high rpm and that in itself 
poses some danger and yt«i are ad- 
vised to erect a safely guard be- 
tween the xurbine and those tend- 
ing it and those who might he look- 
ing on as spectators. 
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Material List 


The materials listed below are fairly easy to find. The stainless steel, steel, 
and forays items can be purchased from steel suppliers. The plumbing fil- 
lings can be purchased at any gitod hardw are store or home impm-cmcM 
center and sources for the bearings are listed in the text on page 34. 

1 3" x 20" sheet of 20 gage ty pe 304 s.s. [stainless steel) sheet metal. For 
rotor disks arid end caps. See figures 4, 15 & 17. 

2 pieces of 3" x 3 M x 1/4" c,r.s. (cold roll steel) flat bar. Jig fur drilling 
rotor disks. See figure 5. 

Two 1/4-20 x 1/2” bolt* for assembling the above mentioned jig t 

1 piece of 5-1/8” long J/2" diameter type 304 stainless steel round nod. 
Rotor disk shaft. See figure 9- 

Nineteen 3/S" stainless steel flat washers Rotor disk spacers. See figure 
10 & IL 

One 3/8-24 stainless steel nut. For securing rotor disks on shaft. See fig* 
ure 10. 

One 3/S" diameter x T long c.r.s round rod Alignment shaft. See figure 
12 . 

Otic 2- 1/4” Lung piece of 3" diameter. 065 wall type 3W stainless steel 
pipe. Stator. See figure 14. 

1/4” x 9-1/64” piece of 1 6 gage brass. Flange ring- See figure 16. 

Three 4-40 * J/4” machine screws. For securing the removable stator end. 
See figure IS, 

One piece of 6" x 3-1/2", 2(1 gage brass sheet metal- For the two end 
support brackets. See figure 19. 

One 5" long piece of 3/8" diameter c.r.s. round nid. Alignment shaft. See 
figure 21. 

F-igbt 4-40 x 3/16' 1 brass nuidijiH.- screws. For securing the end support 
brackets. See figure 21. 

2 high speed bearings, .2511 J.D. X .750 O-D. X .2812 wide. Sold under 
pair R4A&t>d K4AZZ. See figure 23 ami text on page 34 for purchase 
information. 
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Material List Cun tinned 

One r long piece of 1 ' diameter brass round rod. For making the 2 bear- 
ing caps. See figure 24. 

One piece of Y x 1-1/2". 1 6 gage brass. For making the 2 bearing retain - 
etbr See figure 25. 

One Y length of 1" diameter c.r.v round rod. Arbor for making hearing 
retainers , See figure 26. 

One 1/4-20 * 1 12 boll with 1/4" flat washer For arbor mentioned above. 

One L/4” f-P- x 555 O.D. bronze hushing. Wifi make two spacer bush- 
ings. Sec figure 30- 

One 5/4’* x 3-1/2” x 6" winiden block. Turbine base. See figure 52. 

One r x r x 3-5/8” length of aluminum bar stock. Manifold. See figure 
35. 

Two 8-32 x I” machine screws and vm #10 fiat washers. For securing 
manifold to base. See figure 54. 

2 pieces of 1/2" * r x 1-5/8” aJumimiin bar stock. For nobles See figure 

35. 

Two 4-40 x 1/4” machine screws with nut* For securing nozzles men- 
tioned above. 

Thread tape or pipe dope for seating pipe connections. 

Two i/8 ,H FPT brass caps. See figure 38. 

Two 4" k 1/8 ,L brass pipe nipples. Sou figure 38. 

Two 1/8 FIPlo M1P 90 brass street elbow. See figure 38. 

Two 1/8 x 1/8 FPT brass calves. See figure 38. 

Two 1/8 x 1-1/2” brass nipples. See figure 38. 

Two 1/4 FPT X 1/8 MPT brass adapters- See figure 38. 

Two 1/4 FPT to MPT 90 street elbow. See figure 38, 

One air coupler plug. See figure 38. 

Four #6 x 1/2” wood screws. For securing turtsine to base. See figure 43. 
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Who Was Nikola Tealu'f 


L receive a number of inquiries 
on a day ui day basis as to what I'm 
working on at any given moment. 
Having just begun the Tesla turbine 
project my first replies were that I 
was constructing a Tesla turbine. I 
was amazed to find that most pet iple 
had never even heard of Nikola 
Tesla let alone a Tesla turbine. 

I wondered. . . How can this be? 
His inventions, patents and discov- 
eries have molded our modem age 
yet no one seems to have heard of 
him. Among his foremost achieve 
merits w as the discovery of (he ro- 
uting magnetic field which is the 
basis for practically all alternating 
current machinery in existence. 
Other inventiorts include the elec- 
trical power distribution system we 
take for granted today, fluorescent 
and neon lighting, wireless commu- 
nication. remote control and robot- 
ics to name but a few. All told, this 
profound and amazing mart held 
more than 100 U.S- patents. 

Nikola Tesla was bom in 1857 
in Sitiiljan, Croatia (Yugoslavia). 
His family was of Serbian origin 
and his father was an Orthodox 
priest who intended his son to fol- 
low in his footsteps. His mother wus 
unschooled hut extremely intelli- 
gent. 

Some have referred to Tesla as 
a dreamer with a poetic touch who 


added to these qualities self-disci- 
pline and a desire for fierfcction. 
Such di ssertations, as * A Fairy Tale 
Of Electricity** written in 1915 
give fine insight to the poetic man 
that Tesla was. And his many and 
amazing accomplishments give evi- 
dence otitis incredible drive for ex- 
cellence. 

In reality. Tesla ss-m an eccen- 
tric driven by compulsions and in 
later years, a progressive germ ph» 
bin. His intense drive and odd per 
srmality allowed him only a small 
circle of friends. Though he ad- 
mired Intellectual and beautiful 
women, he hud no time to become 
involved. As is often the case with 
such manic personal] tits, genius 
was the result. And Tesla’s genius 
w as displayed in his uncanny abil- 
ity to somehow sense hidden sci- 
entific secrets and then employ his 
inventive talent to prove his ideas. 
Tesla indeed was a dreamer. But not 
only a dreamer, he w as a doer. And 
he was not afraid to dream big. and 
in his own mind, nothing was im- 
possible. 

This statement taken from 
Tesla's autobiography gives insight 
into the man Tesla was. , , 

‘Thu progress rve development 
of mtm is vltatty dependenl on in- 
vention. It ir fhf most important 


Far a transcript of 'A Fairy Trie vf Eltotrinty' as writ as other Jaxinat 
mg infonnaiim go to the Telia Musatm wtb t!tf in Belgrade Yujpiriavm 
thrnugh Ihr fallowing link. kap:f/wwvjurop*. cornfof&mW 

*> 


product of his creative brain. Its 
ultimate purpose is the complete 
mastery of mind over the material 
world, the harnessing of the forces 
of nature to human needs, This is 
the difficult task of the invertfor H'At? 
ij often misunderstood and 
unrewarded, Bm he finds ample 
rtrnif/enxaiirtn in the pie asing exer- 
cise Of hit powers and in t he knowl- 
edge of being oneaftbatfxcepttem- 
titty privileged class without whom 
the race would have ago per- 

ished in the bitter struggle against 
pitiless elements. Speaking for my- 
selfi i have at ready had more ihm 
my full measure of this exquisite 
enjoyment,, so much that for many 
years my life was Unit short of con- 
tinuous rapture". 

Tesla trained for an engineering 
cancer by attending the Technical 
University at Graz. Austria and the 
Uni versity of Prague, 

In 1882 he went to work in Prim 
for Continental Edison Company 
and m Strassburg in 1885. lie con- 
structed his lii .si induction motor. 

He sailed to America in 1884 
and arrived in New York with just 
4 pennies in bis pocket. His find job 
in the U.S, was with Thomas 
Edison, but ihe two of them did not 
gel on well. 

In May of 1885 George 
Wescinghou.se head of the 
Westinghuusc Electric Company 
bought the patent rights to Tesla's 
polyphase system of a lie mating 
current dynamos, transformers, and 
motors. This began a titanic power 


struggle between Edison L s direct- 
current systems and the Texla- 
Wcstinghouse alternating-current 
approach. As we know today the 
A.C. approach was the victor. 

Meanwhile Tesla had estab- 
lished his own laboratory and con- 
tinued experimentation on such 
things as the carbon hutton lamp, 
the power of electrical resonance, 
and on various types of lighting. He 
often gave exhibitions in his labo- 
ratory. lighting lamps without wires 
by allowing electricity to flow 
through his own body to discount 
the fears circulated by the Edison 
crowd thai alternating currant was 
dangerous and even deadly to use 
as a power source. 

In 1895 Weslinghixisc used 
TesIii's system lo light the World 
Columbian Exposition at Chicago. 
His success with doing so opened 
ihc door for the contract to install 
the first power machinery at 
Niagara Falls, which bore Tesla's 
name and patent numbers. The 
project carried power to Buffalo in 
1396. 

In 1898 Tesla announced his 
invention of a boat guided by re- 
mote control. 

In 1899-1900 Tesla set up a 
laboratory in Colorado Springs 
Colorado where he discovered what 
he referred to as terrestrial .station- 
ary waves. With this discovery he 
was able to prove that the earth 
could be used as a conductor. Dur- 
ing the same period in Colorado, he 
was able to light 20CI lamps with- 
out wires from a distance of 25 


miles and he created man made 
lightening producing flashes mea- 
suring 1 55 feel. 

Laler in 1900 he relumed to 
New York to begin construction of 
a world broadcasting tower that was 
to be located on Long Island and 
financed with Si 50,000, 00 pro- 
vided by J.P. Morgan. Tesla ex- 
pected this tower to enable world- 
wide communion ion and to furnish 
facilities tor sending pictures, mes- 
sages. weather warnings and stock 
reports. Because of a financial 
panic, labor problems and Morgans 
withdrawal of support the project 
failed 

Discouraged, Tesla’ * work, 
shifted to turbines and other 
prnjecis. Because of a lack of funds 
many of his ideas remained in his 
notebooks which are still of great 
interest (oday. 

fn 1917 Tesla was the recipient 
of the Edison Medal which was the 
highest honor the American Insti- 
tute of Electrical Engineers could 
bestow. However because of his 
bitter battles and differences with 
Edison the medal was likely more 
of an insult lo Tesla ihun an honor. 

Tesla w as a very complex indi- 
vidual and the remaining years of 
his life were spent struggling to find 
purpose and to develop his many 
ideas sense of which were consid- 
ered quite bizarre. Lacking in per- 
sonal funds and financial backing 
his efforts were frustrated He had 
been betrayed by those whom he 
had trusted. Many of them profited 


on his invention* without giving 
due credi I of financial return to the 
inventor. He lived ibe last few years 
of his life in the Hotel New Yorker 
and was known to be especially 
fond of the pigeons in die area. Con- 
cerning a pigeon. Tesla wrote this 
in hit later years. . . 

1 'One night as l was tying in bed 
in she dark, solving problems as 
usual, ( my beloved pigeon) flew 
through the open window and stood 
or my desk- As I lotrked a! her I 
knew' she warned to tell me she was 
dying. And then OS t got her mes- 
sage. there came a light from her 
eyes; powerful beam* of light , 
When that pigeon died, something 
wen/ out of my life. I kn™ my life‘s 
wiori was finished. " 

The man who was responsible 
for much of what we lake for 
granted In our modem age. Nikola 
Tesla died or lanuary 7, 1945 
nearly penniless. He was 86 years 
old. Close to 2000 people includ- 
ing many dignitaries attended his 
funeral The custodian of Alien 
Property impounded his trunk*, 
which held his papers, diplomas 
and Other honors, u well a* his let- 
ters and laboratory Holes. These 
were eventually inherited by Tesla's 
nephew, Sava Kosanovich. and 
later housed in the Nikola Testa 
Museum located in Belgrade Yugo- 
slavia. 

At the time of Tesla's death lht 
following editorial appeared in the 
New York Sun. - - 


Mr Testa hvj.t eighty six years 
irU when he died. He died atone. 
He wax an eccentric, whatever that 
means. A nonconformist possibly. 
At any rate, he would leave Ait ex- 
periments and go for a time to feed 
the sidy and mcfmsequeniial pi- 
geons in Herald Square, He de~ 
lighted In miking nonsense: or was 
it ? Granting that he hoj a difficult 
man to deal wifA. ami that 
times his predictions would affront 
the ordinary human's intelligence. 


here, still. wax an extraordinary' 
man of genius. He must have been. 
He Hti.v seeing a glimpse into that 
confuted and mysterious frontier 
which divides the bunm and the un- 
known. ..Rut today we do Anew that 
Testa, the ostensibly foolish old 
gentleman at Units was trying wi'rfli 
superb intelligence to find the an - 
swers. His guesses were right so 
often that he would he frightening. 
Probably hh? shall appreciate him 
better a few million yeanfrom now. 


It'shi’s Flat Disk Turbine Ik-scribirfl In His Own Words 

From an intmirw appear! nj; in the New York Mr raid Tribune un 
Oci. 15,1911 


"7 have accomplished what me- 
chanical engineers have been 
dreaming about ever since the in- 
vention of steam power , " replied 
Dr Tesla, " That is the perfect ro- 
tary engine. It happen i that l have 
also produced an engine which will 
give at least twenty-five times as 
much power to a pound of weight 
as the lightest weight engine of any 
kind that has yet been produced. 

"In doing this l have made a.tr 
of two properties which have al- 
ways been fopivn to he possessed 
by all fluids, but which have not 
heretofore been utilized- These 
properties are adhesion and viscos- 
ity- 

" Put a drop of water on a metal 
plate. The drop will nAl off, but a 
certain amount of the water will re- 
main on the plate until it evapo- 
rates or Is removed by some ab- 


sorptive means. The meiaJ does not 
absorb any of the water, but the 
water adheres to it. 

"The dntp of water me ry change 
its shape, but until Its particles are 
scjxiruted by some external power 
ip remotns intact. This tendency of 
alt fluids to resist molecular sepa- 
ration is viscosity. It is especially 
noticeable in the heavier oils. 

"'ll is these propertia of adhe- 
\irtn und viscosity that cause the 
u skin friction " that impedes a ship 
in its progress through the water 
or an aeroplane in going through 
the air, All fluids have these quali- 
ties— and you must keep in mind 
that air it a fluid, alt gases are flu- 
ids, steam is fluid, Every known 
means of transmitting t/r develop- 
ing mechanical power is through a 
fluid mediwm- 


" Now , suppose we make this 
metal plate that 1 have spoken of 
circular in shape and mtmnl it at 
its centre on a shaft so that it can 
be revolved. Apply fmwerto rotate 
the shaft and what happens? Why, 
whateverflwd the disk happens to 
be revolving in is agitated and 
dragged along in the direction of 
rotation, because the fluid tends to 
ad hen to the disk and the viscosity 
causes the motion given to the ad- 
hering particles of the fluid to be 
transmitted to the whole mass. 
Here. I can show you better than 
tell you . " 

Dr, Tesla led the way in$a an 
adjoining n-wm. On a desk was a 
small electric motor and mounted 
on the shaft were half a dozen flat 
disk i, separated by perhaps a six- 
ieenth of art inch from one another, 
each disk being less than that m 
thickness. He turned a switch and 
the motor began to buzz. A wow of 
cool air was immediately felt. 

* There we have a disk, or 
rather n series of disks, revolving 
in a fluid— the air, " said the ittven - 
tor. ' You need no proof 10 tell you 
that the air is being agitated and 
pn/ffclied violently If you will hold 
your hand aver the centre of these 
disks— you see the centres have 
been cut away— yon wiff feel the 
svetirm as air is drawn in Uf be ex- 
pelled from the peripheries of the 
disks, 

"Now. suppose these revolving 
disks were enclosed in an air tight 
case, so constructed that the air 
amid enter only at one point and 


be expelled only at another— what 
w-ouid we have?” 

"Ywt’d have an air pump, " / 
suggested. 

' Exactly — an air pump or 
Mow r , L ' said Dr. Tesla* 

" There is one mv in operation 
delivering ten thousand cubic feet 
of air a minute. 

“Now, come over here- He 
stepped across the hail and into 
another mam, whe re three or four 
draughtsmen were at want and 
various mechanical and electrical 
contrivances were scattered about, 
Af one side of the room was what 
appeared to he a ;int' or aluminum 
tank, divided into two sections , one 
above the ttiher, white a pipe that 
ran along the w all above the upper 
division of the tank was connected 
wi/fc a firrte aluminum case about 
the size and shape of a small alarm 
dock. A firry electric motor was 
attached to a shaft that protruded 
from one side of the aluminum 
case- The lower diri&ivn of the tank 
H'vJi ft tied with water, 

"Inside of this aluminum case 
are several disks mounted on a 
shaft and immersed in a fluid, 
water, ” vnd Dr Tesla. "From this 
lower tank the water has free 
access to the case enclosing the 
disks. This pipe leads from the 
periphery of the case, i turn the 
current an, the motor turns the 
disks and as I open this watve in the 
pipe the water flow s. " 

He turned the valve and the 
water certainly did flow. Instantly 
a stream that would hove filled a 


barrel in a very few minuses be van 
to ntn out of the pipe into the upper 
part of the tank and thence into the 
tower tank. 

“ This is only a toy , " said Dr. 
Testa. “ There are only half a dozen 
disks— runners, ' I call them— 
each less than three inches in 
diameter, inside of that cate. They 
are just like the disks yim saw an 
the first motor— no vanes. Hades 
or attachments of any kind. Just 
perfectly smooth, flat disks 
revolving in their own planes and 
pumping water because of the 
viscosity and adhesion of the fluid. 
One such pump now in opera liens, 
with eight disks, eighteen inches in 
diameter, pumps four thousand 
gallons a minute la a height of 360 
fat.* 

Wr went back into the big, well 
lighted office. I hum beginning to 
grasp the nnv Tesla principle. 

"Suppose nrw we reversed the 
Operation " continued lit? inventor. 
“You he nr seen the disks acting as 
a pump. Suppose wp had water, or 
air under pressure, or steam under 
pressure, or gas under pressure, 
and let it run into rite case in which 
the disks are contained — hAojt 
would happen? 1 ' 

"The disks would revolve and 
uny machinery attached to the shift 
would he operated— you would 
convert die pump into an engine , " 
/ suggested. 

" That is exactly what would 
happen— what does happen. “ 
replied Dr. Tesla. "If is an engine 


that does all that engineers have 
ever dreamed of an engine doing, 
and more Dawn at the Waterside 
power station of the New' York 
Edison Company , through their 
courtesy i iwvf had a number of 
xuch engines in operation. In one 
of them the disks are only nine 
inches in diameter and the whale 
working part i'j two inches thick. 
With steam as the propulsive fluid 
it develops 1 10-horse power, and 
could do twice os muck " 

"Yrrn Aat# got what Professor 
Langley mu* trying to evolve for his 
fving machine— an engine that will 
give a horse power for a pound of 
weight. ' f suggested, 

4 7 have got more titan that. ” re- 
plied Dr. Tesla. “I have an engine 
that will give ten horse power to 
the pound of weight. That is twenty- 
five times m powerful as the light- 
est weight engine /a use today . The 
lightest gas engine used on 
aeroplanes weighs two and one- 
half pounds to the horse power. 
With tyro and one-half pounds of 
weight 1 can develop twenty-five 
horse pow er, H 

'■ Thai means the solution of the 
problem of flying, " I suggested. 

“ K?s, and many more. " *w the 
reply. "The applications of this 
principle both for imparting power 
to flunk, as in pumps, and for de- 
riving power from fluid*, as in tur- 
bines. are boundless. It costs al- 
most nothing to make, there ij ru>lh- 
ing about it to get out of order, it is 
reversible, simply have two pons 


for the gas or steam to enter by, one 
on each side, and let it into one side 
or the other. 

1 remembered the bushels of 
broken blades that were gathered 
out of the turbine casings of the first 
turbine equipped steamship to 
cross the o team and realised the 
importance of this phase of the new 
engine. 

"Then, too, " Dr. Tesla vita? cm, 
"there are no delicate adjustments 
to be made. The distance between 
the disks u not a matter of micro- 
scopic accuracy and i here ii no ne- 
cessity for minute clearances be- 
tween the disks and the case. All 
one needs is some d&fci mounted 
on a shaft, spaced a little distance 
opart and cased so tkut a fluid i’dff 
enter at one point and go out at 
annther. If the fluid enters at the 
centre and gtres out at the periph- 
ery it is a pump. If it enters at the 
periphery and goes out at the cen- 
ter it is a minor. 

“Coupling these engines in se- 
ries, one can do away w ith gear- 
ing in machinery. Factories can be 
equipped without shafting . The 


motor is especially adapted to au- 
tomobiles, for it wilt run on gas ex- 
plosions as well as on* steam. The 
gas or steam can be let win a dozen 
ports ait around the rim of the case 
if de*tred It is possible to run it as 
a gas engine with a continuous flow 
of gas, gasoline and air being 
mixed and the continuous combui- 
ti/m causing expansion and pres- 
sure to op t race the motor. Tire pjt- 
poiuiW power t>f steam, as well as 
its propulsive power can he utilized 
as in a turbine or a reciprocating 
engine. By permitting the propel- 
ling fluid to move along the lines 
of least resistance a considerably 
larger proportion of the available 
power is utilized. 

“As an air compressor it is 
highly efficient- There it a large 
t h£jfw of this type now in practi- 
cal operation as an air compres- 
sor and giving remarkable service. 
Refrigeration on a scale hitherto 
never attempted will be practical, 
through the use of this engine in 
compress ing air, and the manufac- 
ture af liquid air commercially is 
now entirely feasible. 


I. TEthk. 
must. 

WfUuiiH rrvw rii,iT. mi. 
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Iff off whom it may. concern: 

Ik it known I tvil [, Nikola Tesla. a Citi- 
zen of The United Stines, residing Hi New 
York, in the county and Stale a tf Mew ¥ni 
have inve^ed remain new and usetul Im- 
pnireincnls in Rotary Enemfiv and TuibiiKS, 
of which the following is a tiill, dar. and 
esaei dcscrijsucm.. 

In Iht praeriLil ipfdicuiiLiii of tneduni- 
td power, based or. the ucc of fluid, as the 
vehicle of eiLefjjv, it Iki> hoen denhmsualod 
that, in infer In uilaitf the highest . eCullcliny. 
the change* in ihe velocity ard direction of 
mownm of the fluid should be is gradual 
us (■rauhlc In llie Munis of , jrjlLi -, IkeC- 
wftn ilevi ual m pit spi ne d. more nr teats sud- 
den change*, shocks and vihrubcm are un- 
flvnjdflHe. Besides, the empicpyirteill uf the 
usual devtoes for imparting n>, or deriving 
energy irarm a fluid, web «s insinns. paddfe*, 
nines and Hfdev necessarily inlmduees imi- 
merous defect* and liotiiaions and adds, tn 
the oomplkiljun. cosl of prvduclion and 
mninDcnanre of (he mu; hi new 

The object of my invert ton i » B 
come these deficiencies and to effect Ihe 
iraBimssian. end foin.stnfiopiii.ifi ot mcehiani- 
cud energy (hiongh die agency of fluids in a 
more perTeci manner. And by means sim- 
pler and more economical than those here- 
iufore empfuyesL 1 accomplish Lhwhy calm- 
ing ihe prtipelUf^g Fluid to move in natural 
pjih* or siTCiun line, uf least nMADce. free 
from OOAttnlotMKl ilisiiirhaikre such »oc- 
cui aatd by v*qec or kiudrsl decree*, and 
fo change Its velocity md diiwttei of owwc- 
ment by impwcepfiWe degrees, thus amid- 
i ng (he losses due (*1 sudden variation* while 
the fluid is imparting enemy 


ll is well known thac a fluid possesses, 
amnnp inter*. t* 0 salient properties, nl be 
mm and ncttwitjf. fhviug m these j *>ltd 
body pevpeltel ibrough such a medium ere 
cutfiHers ji peculiar iinpedimeni k«iwn as 
skin resistance, shock of (he Bind IgiiiWt 
iheuapenticvuf Ihe solid subhlmrc. (he olter 
from internal Amu upp^ing mnktulur 
separation As an irwvitiWe cui sequence 4 
renair. amount of the fluid is drugged along 
by 1 ben mi Lug. body. Cenvoidy, if (he body 
be (diced iu a fluid in morion, for the same 
reasons. it is impelled in the dwreuun of 
movement. These 5 effects, in Ihcmselwe-, 
are of daily observation, bin I believe that 1 
am ihe first to apply diem in a practical ml 
economical manner iu the propuBLon af flu- 
ids ur bi their use as motive igenls. 

In an application filed by me (kiob« 
21 m. J«», Serial Number 523,432 of which 
(hiscexMe in 4 di visimt, I hare ifluufated ihe 
peioeipki underlying my diseorery as em- 
tedwd in appanwa deigned for tte pro- 

pulsion uf fluids . The ante principle <., ImW • 
ever, are capable of ernbodimem aluviri that 
field of mDchaaiiaU engmeenaig which iv 
coopcnwd in the u« of fluidv as mxive 
a penis, for while in certain respects I be op- 
erations in (he I alter ok ore directly oppo- 
site to (hose met with in the propulsion of 
fluids, and ihe mem- employed may differ 
in some tenures^ (he fundamcnlal laws ap- 
pLkublc in the iwu-E.i’te, are ihe uane. Id 
ocher word.-, the opcrul ilmi is reversible, fur 
if warer i¥ air under pmuie he acLnirred do 
( hi Hjsspinp cun ,11 luii/.g (te ci^Cla « * pump 
« Mower us desenbed. Ite runnrt I* *ei in 
uartmn hy n^EHdTte peculiar proikrtes 

of tte fluid whkb, in Irniwwim thmogh 
(he ikvke. imparts its energy thereto. 
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The pfc>ctii application which is « di- 
vitln isf that referred Id, ii specially m- 
t ended Lu describe and claim my discovery 
w rbnh. so far as il bear* on (hr use 
of fluid* u motive agents. as distinguished 
from ■ he implications of I be same m the pro- 
ptilxiDtl or comprestiori of fluids. 

In (he drawings, ihcidut. I have illus- 

mlrtl nnl y lie limn of apjmr aiir. designed 
for (he lihenrm dynamic convention of on - 
«gy. u fickl in * huh the applies lujuv of die 
principle tare ihe greidesr practical value . 

Figure I is a partial end vie*, and Fig. 
2 a vertical cross-section of a rotary engine 
ortwhinc. constructed Bnd odapted Io he t^> 
craled in accordance with the principles of 
my invention, 

The apparatus comprises a numcrcwn- 
poved of ■ plurality of flat rigid disks 11 of 
suitable diameter keyed to a d’ lti 16 and 
held in position thereon by a threaded nut 
1 1 , a shudder 1 2. and intern wdi ate washers 
17. The disks have openings 14 adjacent to 
i he di aft and spokes 1 5. which may be snb- 
L jjfiii ally sir nighL Fur the sale or clnniKy 
hut a few disks, with comparatively wide 
intervening spue**, are illustrated. 

The runner if. mounsed in a easing com- 
prising two end casiingt 1ft„ which contain 
(he hearings for the shdfi Jri. indienied bui 
not Oiown in deiai I , stuffing boxes 2 1 and 
Hauler-. 30. The end eastings are united by a 
central ring 22, which is bored. out id a circle 
of * slightly I Jjgcr diameter di in ihoJ of (he 
dwJts, and ha* flanied enisi-Kit™ 23. and 
intew 24. into which fthinhed purrs or 
bottles 2S«re idsermf-Citt-ular gn-oreslft 
nod labyrinth pudupg 27 are provided on 
the sides of the tiaimcr, Supply pip** *8. wiih 
valves 29. are connected W ih* flaitgeii ea- 
tcn«Mmp.*-if Ihe ventral ting, On* of the V4lv*s 
being normally clwed. 

Tor a more ready and irerrcplete urate* - 
:-ui ruling of Ihe principle of operation il ;s«f 
^vantage to consider frrrt Ihe action* that 
take plrcc when ihe device is uiwd for the 
propulsion oi fluids for which purple let it 
he iKMunst than power is applied to the shaft 
and (he rimw sex in notation say in a t lock- 
in lsc directum , Negieciiftg. for flhe mo men I r 
those features of catMTOttifiO that make for 
or against Ihe efficiency erf ihe device as a 
pump, as distinguished from a motor * tluid. 


by reason of h% properties of adherence and 
tiwotiiy, upon entering through ihe inlets 
Si, and comi ng in oootuci with (h* disk* 13 . 
is taken hold of by the luuet rind subjected 
to Iw o force*, one acting tangentially in I he 
direction of rotation, and the otter radially 
oulw aid. The combined effect cri these tan- 
gential and centrifugal force*, is to propel 
ihe fluid with continuously increasing ve- 
kK uy in a spiral path untiL it renttes u suit- 
able peripheral cut lei from which it lb 
ejected. This spiral movement, free and un- 
disturbed and essentially dependent on the 
properties of ihe fluid, permiiting il io ad- 
just iiself hi r aiuriil jwuhs in stream lines and 
to change i» vekieiiy and direetmn by in. 
sensible degrees, is a c h mrtwitk and es- 
senriill f«Hure nf this principle of rtperalwtfi. 

White traversing the chamber mcbwitig 
the runner (he particles of ihe fluid may 
complete one or nawe ftwm. or Hui a pun of 
one turn, the path folkwred being capable 
of close calcuLulion und gnphic rsprewnU- 
(uhi but fakriy nacjinte estuiwCes «r' Iwnv can 
be oblairKd sunply by determining the num- 
ber of revolutions mprired to renew the I laid 
passing duough Ihe c hnmber iuid mulliply- 
me it by Ihe ratio between the mean speed 
of Ihe fluid and dut o: Ihe disks. I have found 
that the quantity of fluid propelled in thds 
manner, i*. -other conditions being equal, ap- 
proximately propartkmMe to the acti ve uur- 
Faec ef the runner and to its effective speed 
Far this reason, Ihe perfonauwi of such 
machines aiigments at an exceedingly high 
talc with Ihe increase of their size and speed 
of nssolulson. 

The dimensions of the device as a 
whole, and the spacing of Ihe disks in any 
given ffiuihiiv will he determined by die 
ennd: iiL'ins and Hpiinementt of special cases. 
Il may he ¥t4U*d fo* ihe inierverang distance 
shmdd b* fhe jpeuin. die tdjgw ihe di uf li- 
st* r pf lb* dkks, the longer ihe spiral paih 
of lb* fluid ard lb* greater u> vj««alfy. Io 
general, the spacing sIwikL be nochttmt die 
entire maw of lb* fluid, bctoi* kuvjng (he 
TunncT. is accelerated to ■ nearly uniform 
velocity, not much below dial of the penph ■ 
cry of ihe didtv under normal working con- 
ditions, and almost equal to it when the out- 
let isdaeied. and the particles mute in cwi- 
CTOtfiC Clicks. 
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t Linsuienng nn* iht? cxMlVrtfS£ of the 
above tlescnFed bpmtion andassimiifip that 
fluid under pmrure he allowed to (Mut* 
through die vilwc m the side of the *oiid or- 
row, Ihe nuniicf will be set in rotation in > 
chxkwisc direction, die fluid traveling m u, 
spiral path go and with vuniiniiiHiily dimin- 
ishing -velocity until ii re,iLhcs the oritices 
14 and 3ft, through which it is discharged 
If (he nmne-r be albuwed n> rurn freely, m 
HC*riy fiieticmleiii beafipgi, its i m will >L- 
LatTi a speed chsely appro hi m«in( the ircivi- 
muoi rtf thw Of The idtfiOtnE fluid and die 
’■pirnl jwnh of ihe port icles will be ceunpara- 
tivefy king, pm-Msling if many rilnm&i fit- 
cuUir ivm?, If load i* pjl on and (he runner 
slowed down, lb* mutton ol (be fluid is (B- 
lunkd, the turns are reduced, and Ihe paLh is 
shortened. 

Ow ing to a number of causes alfecling 
(be performance, il is difficull So Frame a 
precise rule which would be generally tip* 
p Li cable, bin in iruty be stuled dim within cer- 
tain limits, and other conditions being Ihe 
sanne, Ihe hxque is directly proportionate tn 
the square ai the velocity of the fluid rela- 
tively lo the runner ami to ihe effeclivirsareu 
of die disks and inversely, to the -distance 
separating ihcm. The matternc will, gener- 
ally, perform its maximum work when the 
efFecovc speed of the runner is ooe-hal f of 
than of the fluid hut to ulum the highest 
eciiiLi>ni\ , (he relative speed hit slip, for umv 
given peilVioicMicB duuld be as small as pos- 
. i h I l . This condition may be lo any desired 
degree appro notated by increasing the oc- 

H ve area of uni red us ing the space between 

die di*fc*- 

When uppantUii of the kind described 
in cmpkiysd I-.it Lha transmission of pow ci 
Dertwin departures (rtim similarity bciwoeti 
transmhlcT and receiver w* iWCtJisbfy Tvs*- 
curing the best resuli*.. Il is evideni ihau 
when transmitting; power ftturi on* shaft » 
another by sue h machines, any desired ratio 
betw ccn the spctfds of ruiulion may be ob- 
tained by a pri-pet selection of Ihe diameCert 
of the di di t, ix by tnilably staging the tran s- 
nuiKt, Lhc receiver or bolh. BuL il may be 
pointed ini that in one respect , at Iom, the 
tw p near- hi lies m es^enriall> different. In the 
pomp, the radial or *t«ck,- pressure, doe w 


cc nirifugal force, is added to Ihe tangential 
or dynamic, thus increasing ihe effective 
head and assisting in ihe expulsion of the 
fluid. In die mm or, on die ct&trary, the fust 
named, pressure, being opposed io that of 
supply,. rediKifs tlx cticcmc head and the 
velrtdly nf redial (lim iu ward ihe center. 
Again, in th* propelled machine a jircji 
torque is aJivays desirable, this calling tot 
an increased Twober nf disks and smaller 
distance of sc pant ion. while tri ih* ftropet- 
ling machine, tor numerous economic tmi- 
suns, (he rotary effort should be the snudl- 
c*,l and ihe speed the greatest praclicsble 
Many other considerations, which wild nalu- 
rally sug^e>t dieniHHvcs, may affect (he de- 
sign and difiMi Jcl u-fi. but. the preceding is 
itiiraghj to contain all uecc-iiary intormasion 
•ft ibis regard. 

lu order io bring oui a distinctive fea- 
ture, avaunt, in (he first place, dial Ihe mo- 
tive medium is admuted ■'> ihe disk cham- 
ber a trough B fKDT. that is a cluftnd which il 
traverses w-ilh «*dy nnifomi vclociiy In 
this ease, the machine will operui* as a ro- 
tary engine, the fluid cwthiKtuly expund- 
iu£rtti its turtuous p;aMt> ihe central ouilet. 
The cvpamtkin uil«» place diiefly altms ihe 
spiral puth. iw ihe vpreadio ward ixvpjwned 
by ihe ccnlnfugai fore* due » ih* rehxity 
nf whiri and by ihe great rc tistartetoradMl 
e thansL II i» Lu be obseired (ton ihe resis- 
tance hi (he passage uf ihe fluid between die 
plates is. ^proximaidy, proportion* iiKhc 
squuie uf the relative ipeed. which i» ninx: 
mum in (he diraeluei toward Ihe srenljeF and 
equal Io the full tangential velocity ml Ihe 
fluid. The path oFkaaK resisUnce. necessar- 
ily Taken it) obedirm e b a universal law of 
motion it, virtually, alto that of least rela- 
tive velocity. Next, assume that (he fluid is 
odflum^d to (he disk dumber noi through a 
port, but a diverging nozzle, a device con- 
vening whtdly or in part, the expansive into 
v*hx.Tly- energy. The iiiadvitui will ihcti wotk 
rather Ilk* a Iw+htib, aSsurlnrg the emtfgy 
of kinetic nMmentimn of (he pallides. is (hey 
whirl. wi(h continuously decreasing spaed, 
(o die exhaust. 

The oKivc description of the operation. 
T may add, is suggested by experience and 
ubvav-atiun. and is advanced merely for (he 


19 


purfKKC nf cxpLm Jion. The underaitk Furl 
is dha die machine does operate. huh ev- 
iwnirii]! ind impulsively. When the expan- 
sion in the nozzles h cmnpfcle, or nearly 
sre the fluid pressure in the per iphrml clear- 
ance spate is small, AS the fKKZk is made 
lew divHgent and its sccnoci enlarged, ihe 
pressure rare*. finally *ppn>iiQ»*Lii^ (hat at" 
I he supply, ft uJ ihe transition ffnn purelv 

impilfiirc to expansive action nra>- n« he 
canluuiojs throughout, on atgounS of ititi- 
cal ilol« and (cmdilniK and cranfWPljvcly 
great s'^ialLDns of pressure may be caused 
by small changes cf nonk velocity. In tfx 
preceding it has been as«u med that Che pres- 
sure uf supply k oondanl or continuous but 
it will be understood that thcopcraliru will 
be. essentially the same if the pressure be 
fluctuating 4 f intermittent, a> that due In ex- 
plosions occurring in mure or less rapid suc- 
ceMtott. 

* wiy JcsiraMr feature, ehaiactenulk 
of machines construeted and operated in 
«!LVJidiuv.< w-iih this inrentiuti, is their ea- 
jiuhiJjiyof reversal of rnuUitm. fig. I, while 
illustrative of a special care, mas be w- 
jtwtkd w typical in dip respect, [f the right 
lined ntve he shut off and tire flukl suppl ied 
ilrfoujdi dre word pipe. *e ruenser « ro- 
tated in tire direction of the ducted me*, 
the oporation. and niso the pafotmiMKe te- 
nwiriup the *ww *t hofore ihe central riot 
being honed co iciitk wMt this purpore in 
view, the same reiult may he ctaloed in 

muny other way* by specialty designed 

valves, ports or mvrip for Teverstn^ the 
How. the description of wbicli is wiutfcd here 
in Ihe rntenr*! of simplicity and clearness, 
For the same reasons but ooe operative prcl 
or nuzzle is illtisualed which might be 
adapted to a volute hut discs not fit hesi, a 
circular bore. It will be understood that a 
number of suitable inlets may be provided 
around the periphery of the runner to im- 
prove lire iactiun and ihai the canstruction 
of the machine may he mraiifkq in many 
ways,. 

If till another valuable and probably 
unique quality of such motors or prime fttov- 
cis may be described. Uy proper cunstrx- 
Lkm and observance of wotting conditions 


EhC <etxrifv|fll pressure, Opposing she pas- 
saged the flunk may. as already indkreed. 
he made nearly equal to the prevMire sup- 
ply when the machine is running idle. If (be 
inlet section be huge. 'mull thun-pev in the 
speed of revolution will produce great dif- 
ference-- in flow which are further enhur.ee J 
by die concomitant vamrions in die length 
nf the spiral path. A self-re c ol orting machine 
is ibis obtained hearing a -inline resc-m- 
Wynwr to a dttKt-CVnM dactrk moinr In 

this respect. ■ hut. with ptJ dilTcHdeti ef 
imprwwd pressure la a wide open channel 
the fkiw of the fluid through the same is pftb 
rented by virtue of reunion Singe the cen- 
trifugal head mar are s ns th: square of the 
revolutions, or cren mure rapidly, and with 
modem high grade sted great peripheral ve- 
kieilies are prncticahte, it is possible to at- 
tain that condition in a single stage machine, 
more ncadily if the runner be of large diam- 
eter Obviously ihh problem is facilitated by 
compounding, as will be understood hy 
those stilled .n the oil. Irrespective of its 
hearing on economy, (his tendency which 
is, io a degree, common to motors of Ihe 
above iLEM.-fifMM.rn, is of special advantage 
in the operation of Lure units, as ii affords a 
safcgLuird ajpiiiHi aiming away and desirue- 
tWl. besides ihe-Mr, such a pome tracer pear- 
HHH many oihef advantages, both ctm- 
sirtiCTire and r^eesrire. It i > ■simple, iijihi and 
ccimpwr-t. subjfti to Iwt little vrear, v-t^p jnd 
Ccc-eptii.imji|ly <*4y » marsofiieiure us small 

Cbarafltts Strtd aCCOnUK milling wiet are nre 
csstmtwJl (0 good pcrtunfiaincc. liii^erWUon 
Lt is reliaWo. there hemg no vaiste. xiiding 
contact? Of liiubfesomr vanes ti >* Olmoit 
tree ol windage, largely ihdepcmknt of 
iM'i'rk cJl'pckmcy and suitable lor high ns 
wet as for low fluid veludnsv. arvl speed ■- 
of revolutinn. 

It will be understood dim the principles 
uf cominjcl inn and tipcralico above aener- 
ally set forth, are capable of embodiment in 
machines: of die mast widely different farms 
and adapted for the greatest variety of pur- 
jMEtes. In my prereiu spreifigmiau I have 
, ''sight to cksenhe and explain only the gen- 
eral and Kyucfll appligatM »ns of die priiwtpk 
w hich I bcficre l am the first i» rcalire and 


(urn (n .&efui Ltixoum. 

Wh.li I cltirm is: 

1. A nuchine MJapteU Io be ptupcllcd 
by ■ fluid consisting in the combi ntiiun widi 
a casing having inlet and outlet ports at the 
peripheral and central portions, renpectirely, 
of u rutut having plane spaced siafacps be 
[wren which the fluid may (low in natural 
spirals, and hy jd(vt*,.ve and viscous actian 
mipafl its t Every y of movcmenE ia (he rc>tor, 
as difreribed- 

2. A mochpire .uLafued K> be propelled 
by a fluid, cmtipeising i renor etunpiisidd af 
a plurality of plume -f-aeod (bskv nMninccJ 
on p shaft and ■:>]*■□ at hit near (he came, an 
inckwirg casing wnh i pcrijtbcrai in|p « 
inlns. in Ihe plune or Ihe disks, .and an owt- 
Lct or oudeb io its certral protirei, ** d<' 
scribed. 

3. A notary: Eiqpne adapted hi bv prt>' 
pclled by adhesive and vj scouv k Hun of i 
csiminuousLycapandiEig fluid compfisirig m 
eomhinaiMHi a casing running a chain her. art 
mlei or inlets tangcnlaal to the periphery of 
the same, and an outlet or outlets in its cen- 
tral pun-on. w ith a rcKorccmposed uf spaced 
disks nia lined on a shaft, and open or near 
the untie, oh described. 

4. A machine adapted hi be propelled 
by fluid. HMisi&ting in the eeanbiiwri .w uf a 
plurality uf disks unuynJed on a shaft and at 
or near the same, and or. inclovipg casing 
with ports or passages of xkt and outlet at 
the peripberaJ and renual poruoits. re-spec - 
Ei'vely. tire disks being spaced to form pas- 
sages thru ugh which (lie Hurd may flow, 
under Ihe curnhnnai :nfluL r :icc of radial and 
lATigefilial forges, in a natural spiral panh 
from the periphery toward (he axis of. the 


disks, and impart its energy of movement w 
the some by its adhesive and v iwoo* nclwit 
[Hereon, as set forth, 

5. A machine adopted Id be propelled 
hy fluid comprising lb cambiiuciun a plu- 
rality of spaced disks nxarahly mounted and 
bavin a plar.tr surfaces, on inclosing casing 
ml pnrts ra- paseifijbis of inlet and ornlet ad- 
laveni (u ihe [Jefiphery arut center of the 
dish, reifieclivdy, e sel liteLh. 

6. A machine adrpied io he propelled 
by a fluid comprising ui gombinauun * tvui- 
ner composed of a plurality hi! ib .ks luvin^ 
plane surfaces and mounted of pitflti*ral* on 
a cerlral shaft, and termed with opening 
□ear Iheir centres, and means for admitting 
the pref>cllinc Fluki into Ihe spaces between 
the disks al die penpher, and direhargiot it 
at (Ik vcruict i>f tbc same, as set forth 

1. A dicrmHily-Tiamk' cosvcrter, coru- 
priMdg in crtinKnaiicin a scries of rotaiably 
ioi Minted, spaced Jisi-i with plane surfaces, 
an ladodcif oiung. mlei pures it the periph- 
eral portion and outlet perns leading from 
ibc general piflivri of die same, as set forth. 

S. A dKcno-dynanic cunverier, com.- 
fvitiag in w nttoai ffi l a serits of rotatabLy 
mounted sjnsed disks with plane surfaces 
and having gipeasngs adjacent ro iheir cen- 
tral pmjcms.an intlcHliIttCWiog. iidet [mn , 
in ibe peripheral portion. *nd uudet ports 
liradmg JiumtheCiCUCrtl p4,i[twni^dieaafiie, 
4 tv vet forth. 

In teslimfriy whereof ! affi* my sipa- 
uue in the- presence of WW JubttriNng. wit- 
nesses. 

NIKOLA TBSLA. 

Witnesses: 

M. lawwn Dyer. 

W r ra Boh Leber. 


Building Ihe Rotor 


The first items to make are the 
rotor disks shown in figure 4 and 
you will need Ift of them. They arc 
each cut from a 1 3" x 20" sheet of 
2Ggage type 304 stainless steel. The 
3" diameter of each disk is laid out 
on the sheet with a pair of dividers 
set foe a 1-1/2" radius. After some 
experimentation. [ found the best 
way to cut the disks was with right 
angle (n?d handle j aviation tin snips. 
Use a pair of sharp snips and you 
should be able to cut the disks from 
the sheet with ease. However after 
cutting oul I ft disks your hand could 
be a bit on the stiff side, Also, w cttch 
oul for ihe very sharp edges created 
as you cut out the disks A pair of 
leather gloves will help in this situ- 
ation, but even so the sharp edges 
can still get you. 

Three 373"' exhaust holes and 
one 15/64" center hole arc located 
in each disk, In order to build a bal- 
anced turba r>:. it is critic al that these 
holes be precisely located in rela- 


tion to each other You can achieve 
this w ith the aide of the simple 
clamping jig detailed in the next 
couple of paragraphs. With (he aide 
of the jig you can. secure each disk 
in a fixed position and drill the re- 
quired holes so that each disk will 
he part of a matched set. 

The jig consists of two pieces 
of 3" x 3" x lid" c.r s. flat bar. Two 
17/64" holes are drilled in the top 
half of the jig as shown in figure 5. 



20 singe type MU stainless stwl 



figure A . Knutr disks. Cut IK from a shvet of 20 ga- type 304 sttunleut st«d. 
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and then top those holes 
lor 1/4-20 thread. As- 
semble the, two halves 

with two 1 / 4-20 x \rr 

bohs. 

The next step is to 
layout the location of 
and drill the three 3/ft" 
holes and the 25/64" 
center Hole in the jig as 
shown in figure 6. To 
do that, first find the 
center of the cLamp face 
by drawing diagonal 
lines from corner lo 
comer. Mark the center 
location with a center 
punch. Then set the di- 
viders; al 5/B” apart and 
scribe a 5/8” radius cen- 
ter circle. Mark ihe lo- 
cation where the 5/8" 
circle mlersocts ihe cen- 
ter line on the right side 
of the jig w ith a cenier 
punch. From that 
marked location and 
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figure S, jig for drilling rotor disks. 
Made from two pieces ol 1/4" x 3" % 
y c,rs, flat bar. 


Then place both the top and hot- T', At ■ 

lorn halves together and align all 7p*^3“\l7 1“f 

four edges. Using a transfer punch vr’y ^ / 

inserted through the 17/64" holes ^ 

in the top half, mark two hole lo- _ | ■ — . — ■ 

cations in the bottom half. In the 1 W . 

marked locations in the bottom 

half, drill two holes with a #7 dri II Kiggro *, I lute layout for rotor disk Jta- 
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Figure 7. Detail showing rotor disk damped in jig, 


with the dividers set at 1-3/32'" 
apart. scribe a 1-3/32" radius circle. 
Mark the two points where the 
1-3/32" circle posses through the 
5/A" radius circle with a. center 
punch. After l he layout is complete, 
drill the 25/64" center hole and the 
three .3/8" holes at the marked in- 
tmmian points as shown in the 
drawing, 

The jig is now complete and you 
are ready to load a rotor dish. 
Loosen the bolls securing the damp 
halves and insert a rotor disk blank 
between ihem. Align die edges of 
the disk with the four sides of the 
clamp. See figure 7, 

Tighten the bolls lo secure the 
disk in the jig. Use a drill press to 
drill the throe 3/8’ 'diameter exhaust 
holes and the 25/64" center hole. 
Loosen the clamp bolts and as you 
remove the drilled di^k from the jig, 
mark the 1 [ ration of one of 3/8 w ex- 
haust holes both on the jig for fu- 


ture reference and on the 
\ rotor disk. A line or ar- 
j-rn — row pointing from ihc 
outer edge of the disk to 

the hole drawn with a 

magic marker will serve 

- ’p well for this purprne. 
See figure 12 & 13- 
Repcat the above 
drilling procedure mark- 
ing the same correspond- 
y yf~* jftg hole on each of the 
js 17 remaining disks. The 

marked hole location on 
pcdmjiK* each disk will he used 
along with a 3flT piloi 
shaft to align the disks as 
they arc mounted on Ihe main shaft 
a little later. But before the disks 
can be mounted on shaft we first 
have to make one. so thal’s the next 
order of business. 

The rotor shaft is made from a 
S-1/1T length off 1/2” ilia, stainless 
steel round rod. Since ii is impor- 
tant dial [he shaft be us straight and 



Figure A, .\ rouir disk clamped in ihr 
jig as thv venter hele its hvinjidriUrEl. 
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Figured Rotor shaft. Make I from uS-irtT length of 1/T dia. ts. round rod. 


balanced as possible, it is best to from the end. Finally, thread the 

chuck it in a collet aiod turn it be- 3/8-24 section as shown in the fig- 

tween centers, To prepare the shaft ure, Leave the shaft chucked in the 

for tuming,. chuck one end in a 1/2" lathe us we will be mourning the 

collet and fate Ihe end off, then rotor disks on it nest, 
countersink to fit a live center. Re- Each rotor disk is aligned on, the 
verse the shaft in the collet to face shaft using the marked hole itt each 
off and countersink the opposite end disk as a reference and a T length 

foe a live center. Fi nished length of of 3/8” diameter round nul as a pi- 

ihe shaft to be 5’". lot shaft. So in order to assemble 

With both ends prepared tor dw the turbine you will need to cut a 

live center, adjust one end of the 3/A" diameter x T long piece of 

shaft to emend out pasi the end of c f-&. round rod for ihc pilot shaft, 

she col let at least 3 -3/4”. Adjust the B ut before the 3/8T diameter pilot 
tail stock forward to secure the live shaft will fit in the marked holes, 
center, they muM first be enlarged to ,376" 

Shaft dimensions are given in To accomplish this task, use a .376” 
figure 9, To make the shaft, begin chucking reamer and ream the 

by reducing the di ameter to .3W' marked hole location in each of ihe 

back 3-41 /64” from ihe end. Next, IS rotor di sks. 

Reduce the diameter to 3/8” buck As you assemble the turbine. 
2- 1/8” from the end. Then reduce ouch rotor disk will be separalcd by 

the diameter to 1/4 " back 1-5/8” a 3/8" stainless steel flat washer. 
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Figure lb, Mount the It rotor disk*™ the shaft sepn- 
raliiijl L-nih with a VS 1 ' Miinb» Met l flat wuhtr. 

You will need 19 such washers. 

These should be readily available 
from most hardware or home im- 
provement stores. Mine came in 
plastic bags containing 5 each. The 
drawing in figure II gives the 
washer dimensions. 

Now, with the shall remaining 
secured in the lathe collet from the 
un- threaded end, begin assembling 
the turbine, hist by sliding a spacer 
washer on the shaft then a rotor disk 
then a spacer w asher Repeat the se- 
quence Until ulL disks sin; 
on the shaft, then finish 
with a spacer washer an 
the finished end. 

Loosely thread a 
IW-24 nut on the shaft. 

Figure 12. The rolor ars- 
srmhly chucked in the 
lathe. The disks are 
aligned w ith a W riiam- 
elec length of rm.mil ntd. 

The aligned ellt holes in 
each disk are marked 
with an arrow us shown 
in the photo. 



Ensure the alignment remains cor- 
rect. then lighten the mu with a 
wrench nit secure the disks on the 
shaft. See figures 10 & 12. 



0.C46 — f- 


Kijuprv L 1. „W stainless steel spuver 
w asher detail. 19 ace required. 


You are now ready to reduce the 
diameter of the mior disks to 2 JET. 
Leave the alignment shaft in place 
for this procedure and move the tail 
stock forward to secure the shaft 
for between centers turning. Begin 
reducing the diameter of the turbine 
disks to 2.70" The disks may slip 
on the shad during the process so 
keep an eye on the alignment shaft. 
If they do slip, simply realign and 
tighten the nut to re-secure them 
in position. In my experience it is 
best to take shallow .005"' to ,010" 
cuts while turning down the rotor 
disks because deeper cuts tend to 
grab the work and cause all kinds 
of a ggr avation. Also, this portion of 
the project is likely to create lots of 
small hoi chips, so a a in all metal 
working activity + you should be 
wearing eye protection. 

When the disks have been re- 
duced as slated above, take a small 
hie and while the lathe is mming, 
use it to remove the burrs and sharp 



Figure 13. I hr c-nmplclrd rnlur 
assembly. The diameter has been 
reduced to 2,711” and the alignment 
tool has been removed, Note that all 
eshiust hulrs remain in alignment. 

edges from each disk. 

Next remove the shaft from the 
lathe and change to a 1/4" eollcL 
Now chock the I/4" end of the shaft 
in the col let. Reduce the diameter of 
(be shaft to MT back 1*1/4" from 
the end Nest reduce the diameter to 
1/4” back 1-1 /8* from (he end. 

The shaft and rotor portion of 
the project is now complete and you 
may remote it from the lathe. 


Making The Stator 


The turbine stator is ihac por- 
tion of ihe turbine that remains 
stationary us distinguished from 
the rotor which is the revoking 
portion of the turbine. The stator 
is made from a 2- 1/4” length of 3” 
O.D. .065 wall type 304 stainless 
steel pipe. The finished length of 
the stator is 2” so the extra 1/4" 
is added to allow for truing up the 
ends, See figure 14. 

To prepare the stator, chuck the 
3” O. D. pipe in the lathe to true up 


one end then rum it end for end and 
rechuck in the lathe to turn the other 
end. As slated, the finished length 
is to be 2”. The throe I /IT holes 
located around the circumference 
of one end can be located as fol- 
lows. Cut a paper strip 1/2 "wide to 
fit around the circumference of the 
slalor from card stock. Divide the 
paper strip into 3 equal divisions 
marking each division location l/$* 
back from the edge Wrap the paper 
strip around ore end of the sla- 
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FORUTHE15GA.8RA3S 
STOP TO RTTHE INSIDE 
STATQR BtAMETER THEN 
SLVEft SOLDER THE ENDS 

TOGETHER -j| 





Figure 16. Making thr ring 
flange fur tile remuvubl* sla- 
tnr end. 


Center die stator in a 
4 -jaw chuck to turn the 
brazed end cap flush with 
the stator. The outside di- 
ameter of the stator will 
not be true round, so 
riilhur than cutting into 
the stator wall, it will be 
best to clean up the un- 
even areas the lathe tool 
can’i reach with a file 
and/or a piece of sand pa- 
per. 

The removable end 
L iip lor the stator consists 
of a 3 -3/ 1 6" dia. stainless 
steel disk with a Hinge 
centered on and silver sol- 
dered to it. 

Refer to figures 16 
through IS as we begin 
the assembly by fi rsi cut- 
ting the 3-3/1 6*dia stain 
less steel disk from n 



RING RANGE G CENTERED DN 
Th£ DISK AND SILVER SOUJEREO 
IMPOSITION 


SOLDER NSiDE 
.OF FLANGE ONLY. 


REMOVABLE M w V DIA. DISK 
CUT FROM A SHEET OF 20 GAGE 
TPE 30* STAINLESS STE9L 
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Figure 1". Fcwilioo and attach 
the ring flange miunipkti: tile 
rvittovabk.- stutur end. 






INSERT THE FUUGED REMOVABLE 3SX lh THE 
E»JD OF THE S’ATOR. US(NG A TRANSFER 
PUNCH, MARK THE LOCATIONS OF THE THREE 
HOLES OH THE FLANGE OF THE REMOVA&E 
DISK. 



shod of 20 ga. type 3(14 
stainless steel. 

Cut the flange for the 
removable end from a 
sheet of 16 gage brass, k 
must be sited H> fit the in- 
side diameter of the stator 
and you cun determine the 
required bngth of the brass 
strip using the following 
formula. Diameter x 
3.1416= circumference. 

The inside diameter of the 
staler measures 2. 87”. So; 

3.1416 x 2.87=9,016. 

0.016" is close to 1/64'" so 
we need a 16 gage brass 
strip cut 1/4” wide x 
9-1/64^ long. See figure 
16. When cut w si*e, ihe 
stnp is formed to fit ihe in- 
side diameter of the stator. 

Once formed, silver solder 
the ends together to com- 
plete the flange. 

Center the flange on 
rhe 3-3/16” diameter dink. 

To help center it you can 
scribe a cite Ic in the center 
of the disk equal to the 
Q.D. of the flange. When 
positioned, secure the 
flange on the disk with a 
couple of small T ‘C' clamps and 
then silver solder il In place, Im- 
portant! Silver solder on the inside 
of the flange only, If you solder ihe 
outside of the flange it will likely 
not fit inside the stator as it should. 

When the flanged end cap has. 
cooled insert it in and flush against 
the end of the stator. Using a t rails - 


REMOVE THE FLANGED DISK FROM THE STATOR. 
DRILL EACH OF THE THREE HOES 30? THEN 
TAPC40. 

1‘iHurt i#L Installing the (TIlMn - 
dbtr end in the stator. 

fer punch, mark the hole location 
on i he flange ring to correspond 
with oik of the three 1/8" holes in 
the stator. Remove the flanged end 
cap and drill the marked location 
with a 3/32" drill then tap for 4-40 
threads. Reinsen it in the end of the 
stator. Secure it with a 4-40 * 1/4" 
long screw. Then mark the other 


two hole locations with a transfer 
punch. Remove the flanged cap and 
drill the two holes 3/32” and lap 
4-40. See figure 18, 

Reinsert the flanged end and se- 
cure it with three 4-40 x 1/4" 
screws. Carefully center the stator 
in a 4-jaw chuck to true the diam- 
eter of the removable cap. Remove 
any sharp edge* with a file, The fin- 
ished diameter of the cap should he 
approximately 3-1/8” which allows 


jtto extend approximately 1/16” be- 
yond live edge of the stator wall. 

For ihe next slep leave the sta- 
tor chucked in the 4-jaw Using the 
tail stock chuck, step drill a 23/64” 
hole through the center of both ends 
of the stator Then ream .376”. 

F.Y.I, The term step drilling re- 
fers to the process of gradually in- 
creasing the size of a hole by using 
progressively Larger drill bits until 
ihe desired size Is reached. 


The Slator End Supports 


The ilator end supports are each 
made from a 3” x 3-1/2” piece of 
211 gage brass sheet, A matched pai r 
are required. Cut to size, drill, ream 
and tap as shown in figure 19. It is 
helpful to layout one end, then 


and it is important both end sup- 
ports he formed as near alike a* pos- 
sible, That is. Ihe hole* line up and 
the heigh! of both brackets are the 
same. The importance of this will 
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Fi*ure 20. The end support 
brack fl bending detail. 


w 


SECURE A SUPPORT BRACKET 

to each stator tso wm four 



become more evident a.s you con- 
sider (he notr step which will be 
aligning and mounting the end sup- 
ports lo ihe stator. The brass is easy 
to form and ihc bends can be made 
with a pair of sheet metal c lamp pli- 
ers in conjunction v* iLh a bench vise. 
Or of course bends can be made 
with a small sheet meial brake if 
you have thal capability. 

For the alignment procedure, 
you will need a 5” length of 3/B" 
diameter cxs. round rod. Ibsen the 
3/8" rod through the .376” hole in 
one of rhe support brackets, then in- 
sert it through the center hole in the 
stator and finally through the .376" 
hole in the remaining support 
bracket. Refer to figure 2 1 forcltiii- 
ficatkm. 


The support bracket?!, are fas- 
tened to ihe stator ends with 
4-40 s 3/16" machine strews* Po- 
sition the assembly on a Hat surface . 
Ensure that one of the screws fas- 
tening the removable end of the sta- 
tor is on top. Use a transfer punch 
to mark the locations for the holes. 
Rather than marking the hole loca- 
tions all at once, it is best to locale 
One hole then remove ihc bracket 
and drill and lap ii 4-40. Reposition 
Ihc support bracket and secure it 
with the one 4-40 screw. Then lo- 
cate, drill & tap each successive 
hole one at a lime. This method will 
ensure the holes all align. Repeat 
the procedure for the second sup- 
port bracket. 


Figure 21. I’fNiliacung and mounting Ihe end support brackets. 
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Hearings, Bearing Caps & Retainers 


Tin; hearings used in this project 
unclassified as high speed bearings 
capable of running at speeds up u> 
sanoci rpm 

Ylju will need two bearings. 
They are sold under part #'s R4A 
and R4AZZ, Each bearing mea- 
sures .250 ID, X J50O.D. X .2812 
wide. Mine were purchased on 
Ebay and T was able to buy 10 tor 
$19.95 plus 5.95 for shipping. The 
Ebay store [ purchased them from 
was l VXB Ball Bearings'. To lo- 
cate them on Ebay just type in ft4A 
hearings on the Ebay home page 
search line. Or to access the VXB 
on line Ebay siorc, type VXB Ball 
Bearings on the Ebay store search 
line. 

The same bearings can also be 
purchased on the web from ESI 
Bearing Distribution. Their price At 
the time Ihis book goes to press was 
quoted at $2.79 each plus shipping. 
ES'l’s web address is 
http;//www. bearings dtrect.com. 



Figure 23, Bcarinppi. 


With the bearings in hand, you 
can begin making the bearing caps. 
You will need two, and they are 
made from I" diameter brass round 
rod. See figure 24 for dimensional 
details. Begin making the bearing 
caps by chucking a 3" length of L" 
diameter hnss round rod in a 3-jaw 
laihe chuck. Race off ihe end with 
the lathe tool- Center drill the end 
and with the tail stock chuck, drill 
T detp using a 25/64" drill. Ream 
the 23/64" tide to .376" using a 
chucking reamer. Reduce the out- 
side diameter to ®T5*\ .295" back 
from the end. Runoff at .375" long. 



Figure 25. Bearing retainer detail. Make 
two from a piece of L6 gage brass. 


Then repeal the 
ahove procedure to 
make the second 
hearing cap 

To complete 
the bearing cups, 
chuck them in the 
3 -jaw from the 
.875" cad. Bore the 
inside diameter to 
7<Mr + .275" deep. 

The bearing re- 
tainers shown in 
figure 25 are made 
from a piece of 16 gage brass sheet. 
Two are required. Scribe a circle 
writh a set of dividers to locate the 
3 -3/8" finished diameter. Then cut 
out both to rough size with a 
bandsaw or hacksaw. Use the di- 
viders once again to scribe the 
1-1/8" diameter circ Ic i n the center 
of each retainer. Drop a vertical cen- 
ter line to locate the position of the 
7/64" holes. Then drill the two 
7/64" holes in each retainer blank 
as shown in the figure. 


The arbor required for turning 
the finished Q.D. of the retainer 
rings can be made from a 3" length 
of I " diameter cj.s. round md with 
a 1/4-20 hole drilled and taped in 
one end. The arbor is mounted in 
the 3-jaw r lat he chuck. To prepare 
the retainer ring for mounting on the 
arbor, drill a 1/4" hole through its 
center. Then une a 1/4-30 Ml arid 
flat washer to attach it to the arbor. 
Reduce the dimeter of the retainer 
ring to I -3/ET, See figure 26 for the 
set up- 




DRftl THROUGH 23f&4 
THEHREAU376 


SORE .730 Cl A. 
275 DEEP 


Figure 24. tearing cap. Make twn Iram r diameter brasa round rod 



Figure 26. Arbor UMdi for turning the outside dinilWter of the tmirinj! retain- 
ers, Make out fhJOl & 3" length of I" diameter e.rj. round md. 
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SEARING RETMKUEH 


BEARING CAP 
STDIAALJaiCNT SHAFT 
STATOR — , N 


SUPPORT BRACKET 
LOCATE TWO HOLES TO SECURE 
BEARING R£ TAKERS AT BOTH ENDS 
OF STATER k'.VTH A TRANSFER PUNCH, 

TK N CWLL ALL HOLES M2 S. TAP 4-AQ. — f 


Kipnv 27 , The drawing shows ihc procedure fur luva ting the 
retainer rinj- rnuunliilu Itules iind smiriOK. the hearing caps. 


Remove i he retainer from the 
arbor and center it in the lathe chuck 
to bore the LD„ 

The bearing cap and retainers 
can now be positioned on each end 
of the turbine. Slide a hearing cap 
on the 3/8” diameter alignment 
shaft followed by a retainer ring. 
Align the 7te4* L holes in the retainer 
ring on vertical center and using a 
transfer punch, mark die location of 
the two holes in the retainer ring on 
the support bracket. Then drill and 
up the marked holes in the support 
bracket for 4-40 threads. Repeat the 
procedure for the opposite side of 
the stator. Secure both heating caps 
and retainer rings to line brackets 
with 4-40 x 3/8" machine screws. 
See figure 27 for an illustration. 

Remove the alignment shaft and 
the support brackets from both ends 
of the stator. Also remove the bear- 


ing retainers and caps from both 
support brackets. It’s a good itlca 
to reference each bracket and bear- 
ing retainer with a mark to ensure 
each goes hack on the correct end 
during reassembly. 
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With both support 
bracket* removed,, 
chuck the stator in the 
lathe securing it from 
its fi xed end, and using 
u boring bar. increase , ' 
the LD, through both 
ends to 1.375”. See 
figure 29. 

The unnr & stator 
are ready for reassem- 
bly. First install the 
bearings in the bearing ( 

caps, and using the , 

bearing retainers, se- 
cure them to the sup- 
pi m bracket*. Remount the .support 
brackets on each end of the stator. 

To install the resw you will have 
to oitcc again remove the end from 
the Staler. ThK lime it i*OK to leave 


<&> v 




Fipre 29. [uvreuse Ihe center hok 
I.D. tn both ends of slatur 1u l JVTff*. 


the MipfHrirt bracket attached to il. 

Before inserting Ihe iclorin the 
stator, you will need to make a L/T 
I.D, spacer hushing for each end. 
The spttcer delail is given in figure 


d □« 


&R0R2£BUSWG 
TWO ARE REQUIRED 



ROTOR ASSD^BLV 


Figure 3t>. Mnkf & install bronze bushings for eacti end irf the mtnr shall. 
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30 and were satisfactory for my tur- 
bine. Hut \lighl length variations in 
these dimensions may exist from 
turbine to turbine. What is required 
is that the rotor be centered in the 
siuinr us near as possible and that il 
have my sitk play. 

With the spacer bushings made, 
the rotor cun be instill led in I he sta- 
tor as shown in figure 3 1 Note that 


the rotor end with the nut securing 
the disks faces the direction of re- 
movable end. This is also the end 
with longest shaft. The extra shaft 
length on this end allows for a pul 
ley if so desired- With a pulley you 
may be able use the turbine to 
power a small alternator or genera - 
lor. 


EAttBGARHGRETWER 

RING SECURED WTH TWO 



Inlet Plumbing & Nuzzle Detail 








With the turbi nc com- 
plete, construction can 
begin on the pressure in- 
let assembly. But first 
make a base for the tur- 
bine from a 3- 1/2" n 6” 
block of 3/4” thick wood 
as shown in figure 32. I 
used red oak, but the 
preference is yours. Two 
5/32” holes are drilled in 
one end of the block and 
then counter drilled to 
1/2“ diameter 1/4” deep. 

These boles will be used 
for attaching the mani- 
fold. Also, it’s not neces- 
sary now, but later a tksut- 
Tative rourered edge can 
be applied to the mmmi- 
ing block along with 
some stain and a couple 
of coats of urethane. 

The manifold is made 
from a 3-5/JT length of 
l” x r aluminum bnr 
stock. See figure 33 for 
dimensional details. Cen- 
ter ihe manifold blank in 
a 4-jaw chuck and face 
off both ends. Finished length to be 
3-1/2". Center drill, then drill the 
main supply line hole 3- 5/ 1 6” deep 
using a 21/64 H drill Then lap the 
end of the main line hole fur 1/8-27 
pipe thread 1/2” deep. 

Remove (be manifold from the 
lathe chuck. Locate and mark the 
position of the two holes on the top 
of the manifold and the two holes 


Pi gun 1 33. Mounting block, 

on the bottom of the manifold, Drill 
the top two holes 21/64“ ihrtjugh 
to the main supply line hole and tap 
for 1/8-27 N,P,T. thread*. Drill the 
two bottom holes in the manifold 
with a #29 dfil I through to the tnai n 
supply line hole and tap for 8-32 
threads. 

The manifold is now cuinpleic 
and il can be mounted to the base 
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Figure 33, Manifuld. Mike 1 fmm u It uplh of I" \ V' iiluminum han 


with two 8-32 \ l" machine screws 
anti & two #10 flat washers, as 
shown in figure 34. 

We are now ready to make the 
nuzzle or nozzles and assemble the 
pressure lines for the tur- 
bine. 

Here you may choose 
(o construct either a single 
nozzle turbine or a double 
nozzle turbine. If you build 
a single nozzle turbine the 
direction (either clockwise 
or counter clockwise) jjn 
which the turbine will ro- 
tate will be determined by 
which side of the stator 
you install the nozzle on. 

Refer back to figure 2 on 
page 5 for clarification. 

You can also choose to 
install nozzles on both 


sides of the slau ir in which case you 
will be able change the direction of 
rotation by controlling the pressure 
flow to the desired side of the tur- 
bine with shut off valves. 



Figure 34. Mounting the manifold ontlw base. 







Figure 35. Nozzle Make two from 1/1" v P \ S-5flT aluminum bar. 


With the Thai in mind, we are 
ready to make the nozzle or nozzles 
depending on your preference. 

Each nozzle is made from a 

1- 5/8" length of \rr X r alumi- 
num bar stock that ha*. been faced 
off on both ends to a finished length 
of f-1/T\ See figure 35 for details 

The first step in making the 
nozzle is to drill the 1 3/32" through 
hole. Thai's best done in a lathe ink- 
ing the 4 -jaw chuck. The cutouts in 
rhe bar stock to Ibrrn the nozzle end 
can be made by clamping the bar 
stock in ihe mill vise. Using a slit- 
ting saw chucked in the mi Ding ma- 
chine you can make the cuts lo form 
the nozzle end- I used a 

2- 1/2" \ 1/32" Sliding saw to make 
all of Ihe cuts TO form the nozzle 
end. Once the nozzle is formed, lo- 
cate and drill the two 7/64" boles 
in each end of the nozzle as shown 
in the detail 

Shims are needed to keep the 
nozzle open and prevent it from 
closing as the machine screws are 


tightened to secure the nozzle on die 
4” pipe nipple, The shims can he 
cut from .015 thick paper card 
stock. My shims were cut from a 
tnanila tile folder w hich turned out 
u> he about ihe right thickness, See 
figure 36 for the shim detail. The 
holts shown in the shims were 
punched with a scratch awl. 

Insert a shim in each end of the 
nozzle aligning the VST hole in the 
shim with the 3/32" hole in the 
nozzle. Insert a 4-40 a 1/4 machine 
screw through the 7/64" hole and 
secure with a 440 nut. Do not 
tighten the screws at this lime. 



Figure 36, Nuzzle shim. Make 4fmn 
jQ15 thick paper card stuck. 


40 


41 








V'wure 37. Installing Hit shims. 


The pressure line assembly de- 
tails are given in figure 38. As- 
semble the individual pans as 
shown, bui do not lighten the 
screws on the nozzles at this time. 
To prevent air leaks, seal each 
thread joint with plumber* lape or 
pipe thread puny 

Before the pressurized air can 
enter the turbine, slots must be cm 
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Figure 3& Prawre tin# rarmbh detail. 




in the top of the stator for ihe muz k 
end entry points. The Stott need to 
be 3/16" wide x 1-1/2” long and lo- 
cated at approximately the 10 
o'clock and 2 clock position and 
centered front to back. 

Figure 39 shows how to iind ihe 
slot locutions. As the detail indi- 
cates, the turbine is centered on the 
base and moved forward until flush 
with the nozzle ends. As is indicated 
in the drawing, the noz/Je ends are 
pointing straight down. Then a 
scribed line is extended from the in- 


side corner of each nozzle end 
across the top surface of (he lurbinc. 
Mark off the 1-1/2"' length of the 
required slot .so (htu it is centered 
on the turbine from front to back. 
See figure 40. 

Before milling the slot in the 
stator, the turbine must be com- 
pletely disassembled. To prepare t oe 
milling the slots in the stator wall, 
you will need to chuck a 3/1 6 " drill 
bit in the chuck. Then clamp ihe sta- 
tor in the mill vise positioning it so 
thai one of the slot locations is cen- 
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figure 3V. Locating Lhr nuzzle entry s|n|s in the Milor. 
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Figure 40. Detaihhuumg the upproriniak lucaHum 
for Ihe hIo! culiHits in the stalnr will. 


tcrcd and perpen- 
dicular to the drill 
chuck. Drill a starter 
hole as shown in fig- 
ure 4L Repeal !hc 
procedure to drill a 
starter hole in the 
other stol. Replace 
the drill bit wilh a 
VI6 H end mill. Now 
reposition the sraror 
so ihe slot locations 
are at (he in o'clock 
and 2 o’clock posi- 
tion in reference (o 
ihe mill chuck. See 
figure 42, Using the 
3/16" mill, cut ashn 
as shown in the 
phoio. Adjust the 
milt table to cut the 
second slot. 

After the slots have been milled, 
remove any sharp edges and reas- 
semble the lurbinc. 

Center ihe turbine on the 
mounting block placing it flush 
against the manifold. Il may be nec- 
essary to swing the nozzles up to 
one side as the turbine is positioned. 
When in position, secure Ihe turbine 
to the base wilh lour toft a 3/4” hm.vs 
wood screws. See figure 43. Then 
slide ihe nozzles in position to al ign 

with the sluts in (he stator, 

The 4 1 ‘ pipe nipples are prepared 
next, 1-1/4” long x 1/B” wide slots 
must be milled in (he bottom of each 
one. The slots arc located corre- 
sponding lit the outlet location of 
the nozzle ends. Use ihe procedure 
as shown in figure 44 which show s 


scribing lines to locate the slots. 
Then unscrew the nipples from the 
pressure line assembly and remove 
the nozzles from them as well. Note 



Figure 4 1 . Drilling a 3/ I ft” starter 
bnle in the dalor will. 



Figure 42. Milling one oF ihe 
3/16” dots in the slalur wall. 


in figure 45 that the actual length 
of the nozzles arc 1-1/2*, but the 
length of the slol in the nipple is lo 
be only 1-1/4”. So mark a 1-1/4” 
long slot location in each nipple 


centered between the scribe marks 
made earlier Then clamp each 
nipple in the mill vise fo mill rhe 
required slot with a l/S^end inill. 

Re-ihread the 4* long nipples 
into their respective elbows. Slide 
the nozzles back in position align- 
ing them wilh the slot cut out in the 
nipple and the cnity slot in the sta- 
tor wall, When correctly positioned, 
tighten the screws to clamp the 
nozzles securely to the pipe nipples. 
With both nozzles positioned and 
secured, thread the end caps on and 
tighten them securely. 

The nozzle ends should extend 
jusl inside the stator wall, but en- 
sure that ihcydo not nib against the 
rotor as il lurns. h may be neees- 
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Figure 43. lUrbinc mounting rfMail. 
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Conclusion 


sary to cut shuns and 
place them between 
the mounting tegs of 
the support brackets 
and the wooden base 
to raise the turbine 
closer tu the nozzles. 
The last turbine I built 
required I AT shims. 
The reason for the 
variation is that the 
pipe fittings do not al- 
ways tighten to the 
same depth. 

Congratulations! 
The turbine is now 
complete and ready 
for a test run. Connect 
the air supply, open 
the desired valve de- 
pending on your di- 
rection preference 
while leaving the op^ 
poshe valve closed. 
Apply air pressure and 
& way she goes. 

Operation of the 
unit is simple and 
straight forward. An 
air hose is connected 
to the manifold. Air 
pressure is applied and 
the speed of the tur- 
bine is controlled by 
increasing or decreas- 
ing that air pressure 
And the rotational di- 
rection is controlled 
by opening and clos- 
ing valve A & B tts 
shown in figure 2 on 
page 5. 



Figure 44. Marking ihr nozzle loraiiun.v 
on the 4" nipple*. 
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Congratulations once again on 
the completion of your Tesla tur- 
bine, There me a tew things to con- 
sider as we wind this project up. 

First of all, you will likely ex- 
perience air leaks between the 
nozzle and the 4" nipple as indi- 
cated in figure 4ft. When I had ini- 
tially begun construction of [he tur- 
bine I had considered making [he 
nobles out of brass and then silver 
soldering them to the 4"' ripples, I 
had also considered silver solder- 
ing the nozzle ends in their open 
ing on Ehe statue wall. And that is 
certainly a viable, but permanent 
option you might want to consider. 

However, I was able lo remedy 
the leaks with silicon gasket seal- 
ing compound. I found that a 
Permalex product called ULTRA 
GREY RTV silicone works very 
well for this purpose. It's gray color 
blends in well mo, The sealing pro- 
cedure is to remove the nozzle 
screws and shims. Spread a small 
amount of silicon on each of the 
shims and then reinstall them. Re- 
insert the screws and slide the 
nozzles back on the 4” nipples. 
Apply a little silicon on the 4" 
nipple near each end of the nozz le. 
Reposition the nozzle and tighten 
the screws to clamp them in place. 
You will want lo ensure that the sili- 
con does not block the nozzle ends. 
Allow the required time for the sili- 
con to set, usually 24 hours and 
your ready to go again. 



Figure 46. Phufu show in); potential 
air leak ureas and I hr gap that rails 
whirr lhr nuzzle i iiUth the turhinr. 
See text. 

Also in figure 45. notice where 
the arrow points to the gap between, 
the nozzle end and the point where 
it enters the stator wall. The turbine 
will operate fine with these gups 
Essentially there will be a venturi 
effect on the inlet nozzle. And there 
will be some blow back on the op- 
posite or closed side nozzle. There 
fa a positive aspect to these gups in 
that it offers an opportunity to show 
interested ones a glimpse of the flat 
disk rotor inside without having the 
disassemble the unit However the 
unit will run quieter and you will 
have more efficient use of air pres- 
sure if the gaps are sealed. If you 
decide io seal these gaps you can 
do so with the same gray rtv sili- 
con. If care is taken to ran a small, 
neaL and tidy head the job will look 
very professional. However, be ex- 
tremely careful not to allow silicon 
to cover over or get into the nozzle 
ends. A suggestion would be to ic- 
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move the front end of the stator. You 
can leave the from mounting 
bracket attached to the removable 
end. but you will need to remove 
the two screws thai secure il to the 
base. Of course lo remove the from 
end from ihc stator you simply re- 
move the 3 screws securing it urtd 
then pull it away. Then remove Ihe 
rotor assembly which will allow 
vou to reach inside the stator to tape 
over each nozjcle end before apply - 
ing she silicon- When you're done 
simply remove the tape. Also, if the 
gaps around the no^le ends are 
voy wide you may warn to lay a 
tape backing to close the gap* This 
should be done from inside ihe sta- 
tor as well which will prevent the 
silicon from falling through the 
gaps. 

When the- silicon has cured re- 
assemble the turbine and your ready 
to go again. 

The appearance of The turbine 
can be improved by TO muting (he 
edges of the base with a router. Af- 
ter sanding down the base, you 
might want to consider applying 
stain and urethane. Also. Other puns 
of the turbine such as The stator can 
he painted if desired . 

One of the fuse mating things 
about this project is that it has so 


much room for experimentation. 
Even this little model turbine has 
potential in that it could be used to 
power a small generator or alterna- 
tor Of course using air pressure for 
other than demonstration purposes 
is not very practical from an eco- 
nomical standpoint, but steam pres- 
sure would be. In fact that's the way 
many power plants operate today. 
Coal tired boilers produce steam 
that powers turbines very similar, 
but much larger than w hat you have 
constructed from this manual. Be 
advised thought steam boilers are 
extremely dangerous ! You should 
only venture down that mad if you 
have experience in such matters and 
then only after careful study and 
consideration. 

Other experiments can be con- 
ducted with convening rbe mrbine 
into a water pump, air purnp Of eve n 
a vacuum pump. W.MJ. Cairns dis- 
cusses these and other possibilities 
in his book titled “The Tesla Tur- 
bine" . If you want lo go further with 
the Tesla concept, J w ould encour- 
age you to read Cairns’ book. 

Best wishes for success in this 
and all of your future shop projects . 

Vince Gingery 
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Who could make such a claim? None other than Nikola Tesla. 'He 
was referring to his latest invention, the flat disk turbine. The year 
was 1911. Did he deliver? You be the judge. 

Travel back in time and experience the excitement of the era by 
building your very own model Tesla Turbine. Read along as Tesla 
describes in his own words the principles and incredible capabili- ■ 

ties of his turbine. Examine the original Turbine patent descrip- j 

tions and drawings for yourself and gam an even greater perspec- 
tive of this amazing invention. 

Also included in this booklet are step by step instructions in the 
form of detailed photos and drawings showing how to construct 
your very own Tesla turbine. Not an exact replica of the original, 
but one that has been simplified, thus making it much easier to 
build than the original. The result is an impressive model measur- 
ing 3-V2 wide x 6" long x 4" high, Although it comes in a small 
package this turbine generates impressive power The model as 
detailed rotates at speeds in excess of 5000 r,p,m, at BO p.s.i. of air 
pressure. And it has the capability of running either clockwise or 
counterclockwise at these speeds. 

Because the turbine is capable of such high rotation a I speeds,, it 
has been constructed entirely of stainless steel which is a stronger 
material than mild steel. Building the turbine requires basic metal 
working ability including the cutting, grinding and shaping of metal. 

You will need a small lathe capable of turning at least a 3-1/4" di- 
ameter, a drill press and/or milling machine, a hacksaw or bandsaw 
and an assortment of hand tools including metal cutting snips, 
screwdrivers, wrenches etc 

This is an amazing project and one 
you are sure to enjoy. But be careful. 

Once you start you won t be able to 
get enough of Tesla and his amazing 
inventions. The more you learn the 
more you will realize that Nikola Tesla 
was truly a genius tight years ahead 
of his time. 




Vincent R* Gingery 
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